Units in 1954 that the discipline was
formally recognized. Each E&WP Unit
had an engineering geologist on the staff
and the states added geologists to their
staffs as the need dictated. The importance
of their contribution became more
generally acknowledged in all phases, i.e.
preliminary examination, planning and
operation. Handbook guidance for the
procedures in making geological
investigations and sampling for analysis was
issued in 1963 and additional technical
information on the description of materials
and exploration methods and equipment
was issued soon thereafter.

SCS engineering geologists actively

r

fessional organi ng

establishing procedures for sampling
sites proposed for earth dams and
channels. Soil samples were forwarded
to the Lincoln laboratory for testing and
the preparation of recommendations
pertaining to their intended use. As
more and more data on soil materials
were accumulated, the laboratory was
able to develop helpful correlations to
perfect the design process. Criteria for
sampling underwent continuous
evaluation and improvements were
made reducing the cost of the site
investigation and improving the quality
of the data. The recommendations
prepared for specific sites included a
stability analysis for consideration by the
esign enojueer .




Sedimentation Geology

Sedimentation studies have always been
important to the work of the Soil Conser-
vation Service, and from the very first,
sedimentation geologists were attached to
the technical staffs. Much of the knowledge
of sedimentation as well as its application
to the planning and operational phases of
the SCS program was relatively new. The
sedimentation geologist has the
responsibility to determine the effects of
sediment on SCS programs and conversely,
the effect of SCS programs on the sediment
yield.

Reservoir sedimentation surveys received
much attention since they provided basic
data. When analyzed, the information
could be projected for estimates at other
proposed impoundment sites. Early work
by Henry M. Eakin and Carl B. Brown was
important in establishing procedures, and
during the period that SCS was authorized
to conduct research, considerable attention
was given to the further development of
equipment and survey methods.

The advent of new programs of flood
prevention and water resource de-
velopment gave extra emphasis to the need
for more refined estimates. Additional
attention was given to the conduct of
reservoir sedimentation surveys and the
correlation of the results with the geologic,
topographic, climatic, land use and
vegetative characteristics of the watershed.

The Agricultural Research Service and
U.S. Geological Survey have important
responsibilities associated with sediment
studies. The Corps of Engineers and the
USDI Bureau of Reclamation also have
interests in sedimentation processes and

Federal Inter-Agency Sedimentation
Conferences provide valuable technical
exchange.

SCS sedimentation geologists continue
to associate information from
measurement of erosion, suspended
sediment loads, and the measurement of
the volumes deposited in the reservoirs
to improve their knowledge of sediment
delivery ratios and trap efficiencies in
reservoirs.

Another important function of the sedi-
mentation geologist is the conduct of
flood plain damage surveys. Here they
utilize their knowledge of sediment
properties and productivity and patterns
of deposition to evaluate damages
resulting from infertile deposition,
swamping, scour, and effects on stream
channels. Here again, the conduct of
damage surveys provides a base for the
development of procedures leading to
continued refinements and precision.

Structural Engineering

Traditionally, engineers have had the
responsibility for the design and
construction of permanent structures.
The functional requirements of
conservation systems required the
development of new types of structures
with unique problems. Difficult site
conditions often required special
solutions. Insofar as possible, site
investigations established the criteria for
the design--often especially established
for the individual structure. In other
instances, standard plans were adequate
when modified for size and capacity.

With the establishment of electronic
communication and data transfer and the
harnessi { DU1E




site conditions and made available to state In 1965 President Johnson, with the

and field offices. As the software programs  strong supporting interest of Lady Bird
} PRy . . B d

Spges \



beneficial impact through the improve-
ment of landscape features, i.e.,
improvement of cultivated areas,
grasslands, and forests. The impacts on fish
and wildlife by the improved coverand
water impondments were also significant.

SCS éngineers provided considerable data
to the newly formed Environmental

developed through contracts proposed
and monitored by the SCS staff.
Improvements in communications and
data transmission capability between the
design and field offices made the
developments even more useful.

In 1984 the Engineering Division

established the Engineering Software
vy, Ao 1 1 Lot I




DEVELOPMENT OF
ENGINEERING APPLICATIONS
FOR SCS PROGRAMS

Erosion Control

Soil erosion control was the first and
principal interest of the newly organized
Soil Conservation Service. Techniques for
the installation of terraces and gully control
devices were known to professionals, but
even the need for such measures was not
recoonized hy the oe lfa_r commy ")

gave adequate protection. On these
sites, engineering skills were needed for
planning and layout.

Many farmers resisted terraces since the
conventional measure of a good farmer
was the straightness of his furrows.
Farmers generally would first accept
contour farming and later when they
found that some reinforcement was
needed, they accepted the need for
erraces. Manv still farmed wit N



Asthe size of farming equipmentincreased,  knowledge of irrigation methods. And in
there was more pressure to eliminate 1939, strong leadership in the technical
turnarounds and to utilize all the area  field was provided by the transfer of
available for cultivated crops. The use of  re ersonpel fi B
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Spartanburg, SC; Fort Worth, TX; Lincoln,
NE; Albuquerque, NM; and Portland, OR.
This was the first national meeting of any of
the engineering specialists from the
regions. The conference served to bring
field problems to the attention of the
research personnel and to establish the first
tentative steps to prepare standards for
irrigation practices. Later the Washington
and regional irrigation engineers were
. LD W | v Al ) : y

4

research on drainage problems. On June
25, 1935, the first CCC drainage camp
was authorized and was administered by
the BAE. During the next few months a
total of 46 drainage camps were
established in the southern and eastern
states. These camps were authorized to
rehabilitate main drainage canals serving
districts or groups and provide adequate

outlets for the private lands. No work
£, A ,,rv wirrad k‘;\ re. .
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Flood Control and Soil and Water
Resource Development

The Watershed Protection and Flood
Prevention Act further expanded the
engineering responsibilities and estab-
lished the Soil Conservation Service as a

major agency in the protection and.

development of small watersheds.

Suddenly, planning engineers were needed
to conduct engineering preliminary
- examinations and meet with other
professionals to prepare plans that met the
objectives of the local sponsoring
organization. Hydrologists and hydraulic
engineers, geologists, sedimentationists,
agricultural engineers, and others worked
with other professionals in studying
alternative approaches to the problems.
Watershed plans had to be prepared which
would permit evaluation by Congressional
committees to authorize funds for con-
struction.

These programs plus the river basin studies,
flood hazard analysis, flood insurance
studies, and the later organized Resource
Conservation and Development (RC&D)
program were administered by the
Watershed Projects Division which had on
their staffs a number of engineers to
facilitate program operations. The
detailed design and construction remained
the responsibility of the Engineering
Division.

Design engineers were involved with
developing plans and specifications for
complex structures of a size not previously
constructed by SCS. Construction
engineers carried greater responsibilities in
inspection and documentation as well as
involvement in safety and providing
quantity of work data for contractor

payments.

In the 1950’s when hydrology and
hydraulic modeling were needed to
design watershed projects, SCS
engineers provided leadership in
computer modeling.

Water Quality

In the late 1980’s, the Department of
Agriculture and SCS developed policies
involving water quality and quantity for
both surface and ground water.

Environmental engineers and geologists
initially provided leadership in
addressing the issue. However, it was
quickly recognized that the involvement
of drainage and irrigation engineers was
essential. As the program developed it
became apparent that all of the
engineering disciplines are needed in the
planning, structure design, construction,
and operation and maintenance. The
key for the future is how to implement
this program at the field level.

The 1985 Farm Bill

The 1985 Farm Bill included provisions
that required farmers to develop plans to
reduce erosion on highly erosive
croplands and to protect existing
wetlands.

Many professionals believed engineering
staff involvement would be minimal
because most work involved con-
servation planning, management
practices, and followup. As imple-
mentation proceeded, it became obvious
that low initial cost engineering practices
were essential to the program and
assistance from agricultural engineers
and other engineering disciplines was
needed. In addition, the wetland issue
required accelerated engineering
training of the staffs at the state, area, and
field office levels.
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performance without the danger of
breaching. Consideration of the frequency
of operation and stability evaluation for
infrequent storm occurrence provided for a
reasonable risk of maintenance level. The
majority of the flood control dams
constructed by SCS could not have been
economically justified without dependence
on earth spillways to convey large
infrequent flows.

Drop inlets have been widely used by SCS
for erosion control in cases where
vegetative measures would not be effec-
tive. The "standard" design had an open
vertical riser connected to a horizontal pipe
or monolithic outlet. Some of these were
found to be dangerous and a few reports of
fatalities when people were being caught

nd washed thronoh these <toetyry
7,

for conduits in SCS dams built on
yielding foundations. Metal pipe
manufacturers produced special
appurtenances and fittings (inlet riser
fittings, watertight couplers, antiseep
collars, etc.) that were needed for certain
classes of SCS dams.

The advent of computers in some
respects revolutionized SCS design, in
that it permitted consideration and
evaluation of many more optional
solutions and provided a means for rapid
completion of the design. A catalog of
standard drawings for structural
components has provided a rapid source
of construction drawings meeting
common needs.

Gopstryctioy




on the early works that were constructedby ~ felt a responsibility to take an active role
the farmers or local contractorshiredbythe  in promoting programs to insure the
farmers. safety of downstream interests. When




Federal agencies agreed that this was a
major problem and neededaction. Efforts
were initiated by SCS to involve ASDSO
with SCS state staffs in encouraging
sponsors to update and test their EAP’s. In
addition, all sponsors of SCS-assisted
projects were encouraged to develop and
EAP for any high-hazard dam constructed
prior to 1983.

At their 1989 annual conference in
Albuquerque, the ASDSO presented the
ASDSO National Award of Merit to
Donald L. Basinger, Director,
Engineering Division, SCS, for
leadership in dam safety. The president
of ASDSO stated,

through the SCS’s successful national
dam safety program and its work

with ASDSO, dam safety in the
United States is on the rise.
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SCS LEADERSHIP IN THE
ENGINEERING PROFESSION

USDA-SCS has the responsibility for a
national program for soil and water
conservation. As priorities and
programs change, engineers will
continue to be vital to all soil and water
conservation activities.

SCS engineers and geologists have
continually exhibited leadership in their
specialized fields and have maintained
relationships with other professional
organizations and societies to advance the
technology and practice. Some examples
are:

Consensus Standards

For many years SCS has developed
standards and specifications for all the
engineering conservation practices and has
worked with various professional societies
and commercial organizations to assure
state-of-the-art practice. Each specifi-
cation is updated often. Since 1964, SCS
engineers have been in the lead and have
directed the use of ASTM (American

%
-, £,

for all conservation practices that will be
acceptable to all groups.

Technical Materials

SCS engineering handbooks, technical
releases, and notes are being used
worldwide. Many requests for these
materials come from students and
individuals, from libraries and other
agencies, and from foreign governments
and international offices. Traditionally,
requests have come to and were filled by
state offices, the Engineering Division,
the Information Division or Central
Supply. Because of the great demand for
these materials, a change in the
distribution system was necessary. Now
most technical materials are sold by the
National Technical Information Service
in Springfield, VA. Some compli-
mentary copies are provided by SCS
offices as the circumstances dictate.

Currently the Engineering Division is
participating with about 15 countries in
an international effort with the Food and
Agricultural Organization (FAO) of the

ciod Nati
Uny [atinns (11 ;g n]l‘%ct ang




Sand and Gravel Filter Criteria

Spillway Studies

Over the years much has been learned
about the mechanics of failure in earthfill
dams. One of the most significant
improvements in design has been the
development of filter criteria to protect

Because of the large number of dams
designed and constructed by SCS, there
are many emergency spillway discharge
events from major storms over the
nation. Many opportunities exist to
LT et 22t nas e memay




SOME PERSONAL
OBSERVATIONS

One of the most attractive features toyoung

engineers._ emnloved hy the Snil

When research and operations
personnel were closely associated,
problems could immediately be
addressed and priorities established.

s close working re tjn ‘,_gh




and handbooks to be noted. As a result,
many technical developments conceived
and perfected by SCS engineers have been
rewritten and presented by others. With
the passage of time, these other individuals
become recognized for work that properly
should have been credited to an SCS
engineer or group. It is strongly
recommended that reports of engineering
techniques and processes developed by
Service engineers carry acknowledgement
for the individual or groups that
participated in its preparation.

Maintaining qualified area engineering
staffs is highly cost effective. This is
especially true as the service is faced with
implementation of programs such as
RC&D, 1985 Farm Bill, and technical
assistance on water quality and quantity,
without additional field office staff.
Much of the demand for complex
technical engineering assistance to local
units of government can most effectively
be handled by engineers located at the
area office level.
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A SAMPLING OF TECHNICAL PAPERS AUTHORED BY
INDIVIDUALS WITH A SOIL CONSERVATION SERVICE

BACKGROUND

Blaisdell, F. W.

Blaney, H. F.
Criddle, W. D.

Einstein, Hans A.
Fortier, Samuel
Scoby, F. C.

Hamilton, C. L.

Musgrave, G. W.

Parshall, R. L.
Rohwer, Carl

Ramser, C. E.

Ree, W. O.

Rouse, Hunter

Scoby, F. C.

Sharp, A. L.

Holtan, H. N.
Musgrave, G. W.

Sutton, John G.

Hydraulics of Drop-Inlet Pipe-Conduit Spillways. Report No.
MN-R-3-42. Dec 1949.

Determining Water Requirements in Irrigated Areas from
Climatological and Irrigation Data. USDA SCS-TP-96. 1950.

"Surface-Runoff and Infiltration." Transactions American
Geophysical Union . Vol. 26, No. III. Dec 1945.

"Permissible Canal Velocities." Final Report of Special
Committee, Transaction of ASCE, Vol 89. 1926.

Terracing for Soil and Water Conservation. USDA Farmers
Bulletin 1789 (Rev). 1939.

"The Quantitative Evaluation of Factors in Water Erosion,
A First Approximation.” Journal of Soil and Water
Conservation. Vol 2, No 3. pg 133-138. July 1947.

The Venturi Flume. Colorado Agricultural Experiment
Station Bulletin 265. 1921.

Flow of Water in Drainage Channels. USDA Technical
Bulletin 129. Nov 1929.

"Hydraulic Characteristics of Vegetation for Vegetated
Waterways." Agricultural Engineering, Vol. 30, No. 4.
Apr 1949,

Engineering Hydraulics. Proceedings of 4th Hydraulic
Conference, Iowa Institute of Hydraulic Research.
John Wiley & Sons. 1950. 1039 pg.

The Flow of Water in Irrigation Channels. USDA Agricultural
Bulletin 194, 1915.

Infiltration in Relation to Runoff on Small Watersheds.
USDA SCS-TP-81. June 1949.

"Hydraulics of Open Ditches." Agricultural Engineering, Vol.
20, No. S. May 1939.
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Yarnell, D. L.

Rainfall Intensity Frequency Data. USDA Miscellaneous
Publication 204. 1935.
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IN THE SOIL CONSERVATION SERVICE - 19351

Abbot, Henry D. .. .Asst. Chief, Washington, DC
Abbott, Gail T. ... Erosion Spec.Zanesville, OH

Ackerman,F.G.......... Coop. Agt., Hays, KS
Allison, Robt. V. ............ Acting in Charge,
...... Erosion Investigations, Washington, DC

Allison, Uimont S. .. .Agr. Engineer, Lindale, TX
Anderson, Clyde L. ... Asst. Erosion Specialist,

............................. Stafford, AZ
Anderson, E. M., Jr. . . .Jr. Agricultural Eningeer,
.............................. Temple, TX
Anderson, T.C. ...... Jr. Agricultural Engineer
.................... vevver....Minden, LA
Andrews, SamuelB. .......... Asst. Engineer,
.......................... Washington, DC
Angle, Richard W. .. Asst. Agricultural Engineer
....... vieevsienesoass.. Albuquerque, NM
Bailey, Thomas M. ... .....Sr. Eng. Draftsman,
................. .......Spartanburg, SC
Baird, RalphW ....... Assoc. Ag. Engineer
T Tyler, TX
Bamesburger,J G ....... Chief Ag. Engineer,
......................... Santa Paula, CA
Banowsky. Fredenck ......... Jr. Ag. Engineer
.................... vevive... .Temple, TX
Bartel, Frank O. .. Ag. Engineer, Statesville, NC
Becker, Raymond C. ............ Jr. Engineer,
.......................... Washington, DC

Bell, Waldo E. ... Jr. Ag. Engineer, Indiana, PA
Bergschneider, H. E. .. Chief, Ag. Engineer,
.................. ierv.n.. . Stillwater, OK
Berry,Wlllam [ N Principal Eng. Aide,
................... . ... Albuguerque, NM
Billingslet, J. P . « Jr. Ag. Engineer, Danville, VA
Bjorklund, E. C. . Asst. Ag. Engineer, Huron, SD

Bloom, MerleW. ......... Asst. Ag. Engineer,

e ieeeans . ... Bethany, MO
Bobst HarveyG ........ Assoc. Ag. Engineer,
...................... ...... Albion, NE

Bomnger J. R. . . . Erosion Spec., La Crosse, WI
Boyce, N. E. ... Jr. Ag. Enginéer, La Crosse, WI
Brand, C. H. . . . Asst. Erosion Spec., Athens, GA
Breaux; S. J: .. ... Jt. Ag. Enginzer, Minden, LA
Brenneman, J. A ...+ . Chief Erosion Specialist,
..... veeiiiiiaseesines.asa....Indiana, PA
BnSsle M.B. .........Asst Erosion Spetialist
........ Cevveeiiuaviaaeaa e, ROCk HIll, SC

Carnes, Emest ....... Chief Erosion Specialist,
......................... Spartanburg, SC
Carreker, J.R. ..... Ag. Engineer, Dadeville, AL

Casey, J.T. ... Jr. Ag. Engineer, La Crosse, wi
Cassity, L. H. .. .Asst. Ag. Engr,, Champaign, IL

Chambers, T. B ............ Acting in Charge,
.......................... Washington, DC
Chapler, J. B. . .. Ag. Engineer, Santa Paula, CA
Chapman, Abel H ......... Erosion Specialist,
......................... Spartanburg, SC

Chapman, C.W. . .Asst. Ag. Engr., Americus, GA
Chapman, D. L. .. Jr. Ag. Engineer, Temple, TX

Chappell,PB. ............. Jr. Ag. Engineer,
......................... Spartanburg, SC
Christy, Donald .......... Asst. Ag. Engineer,
........................... High Point, NC
Ciark, C. V. . Jr Ag. Engineer, Athens, GA

Clark, ElmetF Asst Ag. Engineer, Bethany, MO
Clark, M. W. . Asst. Erosion Spec., Bethany, MO
Clarke, G. M. . .Chief Ag. Engineer, Danville, VA

Clifford, R.C. ............ Asst, Ag. Engineer,
....................... Albuquerque, NM
Coffin, J. W. .. Asst. Erosion Spec., Conway, AR
Cole, Earle A. . . .Chief Erosion Specialist,
............................ Mankato, KS
Colher C.W. ...Special Asst., Washington, DC
Conners, G. C ........ Jr. Hydraulic Engineer,
.......................... Washington, DC
Cook,Howard L. ......... Hydraulic Engineer,
.......................... Washington, DC
Coyle, James J. .. ... Ag. Engineer, Lindale, TX
Craig, HallettE. .......... Asst. Ag. Engineer,
.......................... Santa Paula, CA
Crittenden, H. H. ......... Asst. Ag. Engineer,
.............................. Athens, GA
Cummings,leoB.......... Erosion Specialist,
............................ La Crosse, WI
Cuhnihgham, W. S. . .. Asst. Erosion Specialist,
e der e ey Lindale, TX
Davidson, David . Erosuon Spec., La Crosse, WI
Davis, A. M. ... .. Ag. Engineer; Lindale, TX
Davis,E. M. ..... Ag. Engineer, Zanesville, OH
Davis, John M. . . ..... Asst. Erosion Specialist,
it +v.vvs... Spartanburg, SC
Dawson, Oran .. Erosion Specialist, Lindale, TX
Dear; J. M. ........... Asst. Erosion Specialist
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DuPuy, W.H. ..... Erosion Spec., Lindale, TX
Dyer,Henry A. ........... Asst. Ag. Engineer,

Cebeieseeniiaeiaeee.. ... Spartanburg, SC
Dykes, J.C. ....... Erosion Spec., Lindale, TX
Eakin,Henry M. ............ Acting in charge,

. ... . Sedimentation Studies, Washington, D.C.
Eargle, D. H. ... .Jr. Engineer, Washington, DC
Eden, EdwinW. ............ Jr. Ag. Engineer,

ceeeireineeeeeasaen. ... New Brunswick, NJ
Edmiston, F. S. ... Chief Ag. Engr., Minden, LA
Eley, Gail W. Asst. Ag. Engr., New Brunswick, NJ
Engstrom, H. E. . ... Chief Ag. Engr., Huron, SD
Espy, Melvin . ... .Jr. Ag. Engineer, Indiana, PA
Evans, Reid . Asst. Ag. Engineer, Champaign, IiL
Everheart, J. D. .......Asst. Erosion Specialist

e eiteitaiee e iaeineesea..a. .. Lindale, TX
Fife, Arthur . .. . Ag. Engineer, Albuquerque, NM
Fleming, B. P. .Chief Ag. Engineer, Stafford, AZ
Fletcher, Guy . Chief Erosion Spec., Minden, LA
Fletcher, L. S. .. .. .. .Ag. Engineer, Stafford, AZ
Flint, G. M. ... .. Erosion Spec., Champaign, IL
Flueck, H. A. .........Chief Erosion Specialist

Ceeeirieeeiiisiisseese ... .. LACrosse, W
Fonken, George W. . ....... Asst Ag. Engineer,
e eeetiieiniieeeineeeeee... . LaCrosse, WI
Freeburg, Paul J. . . . .Asst. Ag. Engr., Huron, SD
Freeman, Wm. F.......... Asst. Ag. Engineer,

High Point, NC

Holman, Adam T. ..Ag. Engineer, Bethany, MO
Hood, George W. ....Ag. Engineer, Albion, NE
Hopkins, Paul L. .Jr. Civil Engineer, Temple, TX
Hopper, Hugh L. ... ...Chief Erosion Specialist

ettt . .. ... Meridian, MS
Horning, T. R. .. Jr. Ag. Engineer, Pullman, WA
Howell, G. P.T. . Ag. Engineer, Albuquerque, NM
Hudson, John H. . .Jr. Ag. Engineer, Athens, GA
Huggler, C.M. ........... S Eng. Draftsman,

Ceeieeiieiiiiiiee i ieea.. .., Conway, AR
Hungerford, D. S. .. .Erosion Spec., Athens, GA
Hunter, G. B. .. Asst. Erosion Spec., Indiana, PA
Hurd, H. W. ... Ag. Engineer, Albuquerque, NM
Hutton, J. G. .. Chief Erosion Spec., Huron, SD
Jackson, H. C. . .. Erosion Spec., La Crosse, W|
Jacobson, Paul .. Asst. Ag. Engr., Bethany, MO
Janzen, Frank O. ....... Jr. Erosion Specialist,

I & § 07 (LT T-
Jensen, ElofB. ...............Ag. Engineer,
e eriiree e aes ... Albuquerque, NM
Jepson, Hans G. . Asst. Ag. Engr., Spenser, WV
Jernigan, E. C. .. ... ... Asst. Erosion Specialist
ceeiiiivererrieeie.n......Greensboro, NC

Jobs, Robin N. .. Asst, Ag. Engineer, Albion, NE
Johnson, A. J. . ... Erosion Spec., Pullman, WA
Johnson, C. C. . .. Chief Ag. Engr., Pullman, WA
Johnson, Earl G. ......... Chief Ag. Engineer,

et reeiiieeriaeeeeas... . Zanesville, OH
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Lowry, Wayne H. . . ... .Asst. Erosion Specialist Potter, Ray M. ....Asst. Ag. Engr., Stafford, AZ

eerieecteeieiiiiseee... ... Champaign, IL Pridgeon, T.O. ....... Asst. Erosion Specialist,
Luckey, D.F. Jr. . Jr. Ag. Engineer, Paducah, KY e iieiieeieaicveie..o.. . Lindale, TX
Luna, Raymond C. .. Sr. Draftsman, Athens, GA Quate, Graham S. ........ Asst. Ag. Engineer,
Luxa, Anton, L. . . .Asst. Ag. Engr., Stillwater, OK i tteierieeieeeae. ... Albuguerque, NM

Maddock, Thomas ... ..... Asst. Ag. Engineer, Quertermous, RM. ....... Asst. Ag. Engineer,
cieeieeinne.e..... Stafford, AZ e ieiieseeiiirieeenee.. ... Conway, AR

Mabhel, John R. . ... .Ag. Engineer, Bethany, MO Ramser,C.E...............Acting in Charge,
Mallery, K. B. ... .Jr. Erosion Spec., Indiana, PA .........Watershed Studies, Washington, DC
Marshall, B. L. ....... Asst. Erosion Specialist, Rau, William M. . ... .Ag. Engineer, Stafford, AZ
vevireveeneeierssee... New Brunswick, NJ Reese, Carroll A. .. Jr. Ag. Engr., La Crosse, WI
Martin, C.C. .. ... . Agr. Engineer, Mankato, KS Reese, Robert J. ........... Jr. Ag. Engineer,
Mason, Howard . ..... Chief Erosion Specialist Ceeieiieesieeesse....... . State College, PA
tieriieieeeienaeoo. ... New Brunswick, NJ Reid, Earl C. . ... .Jr. Ag. Engineer, Conway, AR
Mason, WA, Jr. . ... ...Asst. Erosion Specialist Reynolds, F. S. ... ... Ag. Engineer, Dalhart, TX
 evieerseeneieeeee ... . Spartanburg, SC Rich, Lowell R. ........... Asst. Ag. Engineer,
Matson, Howard . ... Ag. Engineer, Lindale, TX “ereeiisaesseeenaeas. ... Albuguerque, NM
McAlister, E. E. . ...... Asst. Erosion Specialist, Richards, R. S. . Sr. Draftsman, Santa Paula, CA
N LI . Y - -~ U ~
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Appendix C

Hydrology ............. William C. Ackerman
.................. weveeves.. C.E Ramser
.......................... Dav B. Krimgold
....... R < A I 071,
.......................... T. B. Chambers
..................... George W. Mmxgrave
B e Harold O. Ogrosky
......................... Kenneth M. Kent
........................ Raobert E. Rallison
........................... *Norman Miller
......................... *Helen F. Moody
..................... *Donald E. Woodward

Irrigation. . ........ [ W. W. McLan
......................... " .John G. Sutton
.............. evieveen.....Frank Kimball
......................... George D. Clyde
............... +.....Tyler H. Quackenbush
N Ralph H. Brownscombe
......................... Carl L. Anderson
.......................... Swayne F. Scott
................... Richard W. Van Klaveren

Landscape Architecture ....... J. J. Columbus
.......... eieiriine......Sally Schauman
.................... . ....*Ronald W. Tuttle

Mechanical Engineering . ...... Everett Wilcox
............................ S. B. Andrews

Mechanical Equipment ............ R. B. Gray
........................ Gerald E. Ryerson
e e E. J. Thomas

Geology and Ground Water . .*Jerry M. Bernard

information Systems .. ...... *Jackie D. Diggs
Soils Engineering ............... Rey Decker
......................... David C. Ralston
......................... *James R. Talbot
Water Management ... ... *William J. Carmack
e e e *Ronald L. Marlow
Water Quality .. ............ *Wildon Fontenot
..................... *Frederick D. Theurer
........................ *George H. Comer
Water Supply ....... George D. Clyde (Logan)
Forecasting ............. William C. Shannon
.......................... Arthur B.Holland
........................ Robert E. Rallison
...................... R.A. Work (Portland)
................... Manes Barton (Portland)
................... *D.E. Johnson (Portland)
Ecological Science Division
Wetland Hydrology ..... *Donald E. Woodward
artograph ic Inf
Systems Divison
Hydraulics ................ *Roger Cronshey
Technology Info ion S Divi
Technology Support Team . .. .. *Gylan Dickey
.......................... *Russ Shepherd
............................. *Frank Geter
........................ *Kenneth Brashear
........................... *Carol Drungil

Decision Support Model

Sedimentation Geology ....... Henry M. Eakin DevelopmentTeam ............... *Ed Seely
PP Gilbert C. Dobson
............................ Carl B. Brown Practice Design
....................... Louis C. Gottschalk Development Team ............ *Harvey Metz
........................... John W. Roehl Ceeiieiieieeesesoesa. ... *Ken Carpenter
...... eereeereeeraee . John N, Holeman i iiiierieereeieeas. .. *Philip Smith
e William F, Mildner
et et C. Donald Clarke System Building and
SupportTeam ................ *Scott Snover
.......................... *Dennis Miyoshi
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SCS ENGINEERS AND GEOLOGISTS IN RESEARCH

RV.Allison ................ Washington, DC
V.S.AONOVICH ...ovvvnnnennn, Pomona, CA
WillisBarrett .................... Logan, UT
Fred W. Blaisdell ............... St. Paul, MN
Harry F.Blaney ............. Los Angeles, CA
George B. Bradshaw ...... Ceheeeens Boise, ID
CarlB.Brown ............ . . .Washington, DC
John R.Carreker ................ Athens, GA
GeorgeD.Clyde ................ Logan, UT
AshtonCod .................. Bozeman, MT
William.Cone .............. Fort Collins, CO
Howard L.Cook ............ Washington, DC
Earl W. Cowley

Wayne D. Criddle . ............... Logan, UT
SterlingDavis ..................... Boise, ID
G.C.Dobson ............... Washington, DC
Willlam W. Donnan .......... Los Angeles, CA
Maurice Donnelley ............. Riverside, CA
Henry M. Eakin ............. Washington, DC
Talcott W. Edminister ........ Blacksburg, VA
Hans A.Einstein.............. Pasadena, CA
Leonard J.Erie............... Brookings, SD
Ross Eskelson .................. Logan, UT
Claude L. Fly

JackFrost.................... Medford, OR
Dean Fuhriman ................. Logan, UT
W.V.Garstka ............. Salt Lake City, UT
Louis M. Glymph ........... Spartanburg, SC
FredHamilton .................. Lincoln, NE
UoydL.Harold ....................... CH
KarlHarris .................... Phoenix, AZ
Robert B. Hickok ............... Lafayette, IN
ClydeE.Houston................. Reno, NV
O.W.israelson.................. Logan, UT
C. B. Jarvis

LewisA. Jones .............. Washington, DC
Dov B. Krimgold ............ Washington, DC
Cyril W. Lauritzen ............... Logan, UT
H. R. Leach

W.C. Lowdermilk ........... Washington, DC
JamesMarr ...................... Boise, ID

Walter W. Mclaughlin .......... Berkeley, CA
StevenJ.Mech .............. Pendleton, OR
WalterR. Meyer ............. Garden City, KS
Howard E. Middleton ......... Washington, DC
G.W.Musgrave ............. Washington, DC
Lioyd E.Myers .............c..... Reno, NV
H.E Middleton ............. Washington, DC
Don Mitchell ...........covetn, Logan, UT
A T.Mitchelson ............... Berkeley, CA
Dean C.Mucke! ............... Berkeley, CA
G.W.Musgrave ............. Washington, DC
EariNeff ..........ccciivivenns Sidney, MT
Mark L. Nichols ............. Washington, DC
loisOlson ................. Washington, DC
Claude H.Pair .................... Boise, ID
Ralph L. Parshall ............ Fort Collins, CO
Donald A.Parsons ........... Washington, DC
GregPearson .........oovueunn... Logan, UT
H. Burke Peterson .............. Phoenix, AZ
Charles E. Ramser ........... Washington, DC
William O.Ree ............... Stillwater, OK
August R. Robinson .......... Fort Collins, CO
CarlH. Rohwer.............. Fort Collins, CO
HaydenRouse ............... Gunnison, CO
Hunter Rouse . ............... Pasadena, CA
Gerald E. Ryerson ........... Washington, DC
Leonard Schiff .............. Bakersfield, CA
FredScobey.................. Berkeley, CA
DwightL.Smith ............... Bethany, MO
Janes H. Stallings ........... Washington, DC
Homer J. Stockwell ............ Twin Falls, ID
Norris P. Swanson ............... Lincoln, NE
G. W. Thornthwaite .......... Washington, DC
Fred M. Tileston . ............. Pendleton, OR
RussellE.Uhland ........... Washington, DC
VitoVanoni .................. Pasadena, CA
J. L. Weber

vanD.Wood .................. Denver, CO
Neil P. Woodruff ............. Manhattan, KS
Austin Zingg

Engineering in SCS
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SPECIALIZED ENGINEERING UNITS

N Head Design ................ Edwin S. Alling
Head ...................... MelvinM.Culp Scott D. Snover
......................... Woody L. Cowan Civil Engineer ..............George Kalkanis
Engineer .................. Carroll A Reese . .. . John A. Brevard
............................ Paul D. Doubt e e tedieiiieriee e .....Hun J. Goon
............................. Fred Theurer
.......................... James Haglund
Head ..... e Paul D. Doubt Agr.Engineer.................. Oscar Perez
........................... Edwin S. Alling “esisesiiiieeeoa., ... Richard L. Phillips
.......................... Scott D. Snover eiieiieeieiiiis e ... Homer C. Moore
Design Engineer .......... Richard Matthews .. ... . . Walter K. Twitty
...................... ~.....Rulon Jensen Head Hydro. .............. Norman A. Miller
...................... .+ ...Charles E. Fogg “eeverveviiiieeeo. ... Donald Woodward
.................. +evvee.. . Hun Jin Goon - Hydrologist ..............Harvey Richardson
......................... Arthur R. Gregory i ... .. George Comer
.......................... Gerald E. Oman teeveiiisvasiieaa. ..., Roger G. Cronshey
........................... Norman P. Hill ceeesiieiiiiesiieviiee e Mark Boysen
........................... Elwood Lanier e e e e e William Merkel
.......................... John A, Brevard e i e .. Helen Moody
............................. Fred Theurer
.......................... James Haglund Geologists:
.......................... George Kalkanis Groundwater ...............Robert C. Boyce
Sedimentation ............... Wm. F. Mildner
i I t incoln, N Landscape Architect ............. Gary Wells
Head ................. e Rey S. Decker
......................... Lorn P. Dunnigan Technology Development
Head .................. Douglas E. Hawkins
I i
Head .................... Woody L. Cowan Software Majntenance ‘
.......................... Roy G. Andrews Head ..................... Scott D. Snover
......................... Kenneth M. Kent Computer Analyst ... ... Jacqueleyne D. Diggs
.......................... Robert £ .Maclay et iiiiieiiiieeessenn.. ... Ron Marlow
......................... Robert M. Pasley e ieeiaiieiieev e, ... David Butler
........................... Norman Miller
...................... Donald E. Woodward Technoloqy Development Staff
Head ................. Donald E. Woodward
Hydrologist .................. Victor Mockus Hydrology Engineer ........ H. H. Richardson
............................. H. N, Holtan veteieiieviiaiiaa. .. ... Roger G. Cronshey
.......................... J. H. Dawes, Jr. e e William H. Merkel
.......................... Melvin H. Kleen i e e e, ... Cory Wright
...................... William H. Sammons e eiieiiiiieceie e .. Helen Moody
......................... Wendell A. Styner Ceieiieeeiiieiienieon. ... . David Ferguson
......................... Robert M, Pasley e ieeiiie oo ... Fred Theurer
........................... Edward Richer teeiieiiiieiiiiiie ... . George Comer
............................ Marc Boysen Civil Engineer ..............John A. Brevard
........................ Erland B. Warnick e eiieiiee et e .. Hun J. Goon
................ ........Harvey Richardson Agricultural Engineer ... ......... Oscar Perez
....................... Roger G. Cranshey
Geologist ................... Victor H. Jones echno evelopment
......................... Alfonso F. Geiger Leader .......................Fred Theurer
......................... John N. Holeman e it i v. ... . George Comer
...................... James R. Thompson Computer Supervisor ....... Margaret K. Wolf
......................... Donald H. Hixson Analyst ...............Jacqueleyne D. Diggs
........................ Frederick K. Heller Ceiieiieiieniee s ... .. David Ferguson
........................ William F. Mildner i e eiiee e e ... .. Cory Wright
............................ Robert Boyce
Staff Leader ............... Robert M, Pasley
....................... Douglas E. Hawkins
C4 Engineering in SCS
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REGIONAL OR MULTISTATE HEADQUARTERS

Regional EngineerorHead . ...... C. J: Francis
Dwight S. McVicker

... Kenneth M. Kent

....Elwin D. Butler

. Buell M. Ferguson

... Eugene J. Pope

. .. Wendell Moody

Robert Gray

*Michael Schendel

Lincoln, Nebraska

Kenneth M. Kent
William J. Owen
*Robert O. Kluth

Hydrologist *Roel C. Vining
Irrigation H.G. Bobst

. .Tyler H. Quackenbush
John T. Phelan

Glenn E Stucky

Grant Woodward

Keith H. Beauchamp
Euqene J. Pope
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... Orville Hosmer
... Merrit Penwell
.. William Bennett
. Stewart Robeson
...Charles Stokes
... Dale Shockley

lrigation.................... Dale Shockley Zone Engineers ..........
cieviiiineveeenn ... .. Ralph Brownscombe

Soil Mechanics ...............ReyS. Decker .

Watershed Geology ......... Eldon M. Thorp

Watershed Planning ... ..Harold M. Eimendorf Unit discontinued 1956

Williamsport, Upper Darby. Broomall, & Chester. Pennsvivania

Regional Engineeror Head ........C. A, Frye Hydrology . .vv... V. McKeever
. Walter S, Atkinson Ceedieee i e ces ... Norman Miller
.+.... Fred Larson ettt e e essaaae. .. D E. Woodward
... Harold M. Kautz e e ..., *Paul | Wella
.... Neil F. Bogner

.. Arthur B, Holland Irrigation .
. Edward L. Helmey
.. .James N. Krider
. *Lloyd E. Thomas

L N R I I IR

L I I IR IR R

L I NI B A PP AP

..... Gail W. Eley
....Glen E. Stucky
<o o odo N, Krider
.. Gaylan L. Dickey
.. *Leland A. Hardy

LR R I T IR I

Agricultural Engineering ... ... Glenn E. Stucky
c ieieieeiiaiieass ... .Donald McCandless Landscape Architecture ..... Ronald W. Tuttle
... William Annable Sereiieiiiiierece....... Betty B, Sanders
... *Fred Schuetz Cieiiisaiaaias e asas s *Robert Escheman
Construction ...............Glenn W. Grubb Planning . ... .John H. Wetzel
i ieiiiereceiieieaaneeo.. . Neil F. Bogner e eeiiiiieiiieeiieiierea.....C. E. Smith
ittt etnseireeisaeaeeeee.. . H P, Parker e a1 d Lewis
Ceeiesiiveeeiesiees. ... Edward L. Helmey e eae ... Karl F. Otte, Jr.
C i iiieeeeeisiiiie s e Lloyd Thomas e it ei e .. ... James Stingel
e ereiieeiaiiriiieeaiesaan.. .. JohNn Robb Ceiieeeieieieneeen.. ... *Salvador Palalay
. *Wendell Scheib

Design .......................R 8 Calkins Recreation .
..Gerald E. Oman
... Lloyd Thomas

.. .*James Stingel Sedimentation Geology ..

...... W.H. Appel
....... H G. Uhlig

veveee..Jo Lo Hunt
.. *Thomas A. livari

Drainage ................... EimerW. Gain

. Donald E. McCandless Soil Engineering ...............R. E. Nelson
... Richard D. Wenberg et HOWOHa
........*Rodney White e MWilliam Hughey

R R

.

.....*Carl DuPoldt

Engineering Geology ...........R F. Fonner Water Quality Specialist




